The mitral valve comprises four structures: annulus fibrosus, cusp tissue, chordae tendineae, and papillary muscles. The annulus fibrosus is strong at the base of the aortic cusp, where it forms part of the aortic valve ring, and weak at the base of the mural cusp. From every part of the annulus cusp tissue hangs vertically downwards into the cavity of the left ventricle in the form of a short sleeve (Fig. 1 ). Medially and laterally the tissue is elongated, and thickened by the insertion of chordae tendineae, to form the major aortic and mural leaflets. Anteriorly and posteriorly cusp tissue exists in the form of a delicate junctional band that may contain minor leaflets (Chieche, Lees, and Thompson, 1956) . In health there are no commissures (Fig. 2) . In mitral stenosis division of the junctional band may cause severe regurgitation. Chordae tendineae arise from papillary muscles and fan out as they insert into the edges and ventricular surfaces of the major cusps. It is important to realize that each papillary muscle distributes chordae to both cusps in such a way that contraction of the muscle tends to approximate the cusps (Fig. 3) .
When the valve is closed the atrial surfaces of the major cusps have a wide area of contact, and eversion is prevented by chordae and papillary muscles.
PATHOLOGICAL CHANGES
All, or any one, of the components of the mitral valve may be affected by rheumatism. The distribution of disease in the chordae is an important factor in determining the predominant effects of the valvular lesion. When chordae at the anterior and posterior extremes are chiefly affected, the cusps are drawn together and their fusion with the junctional tissue results in stenosis. When chordae in the central part are chiefly affected, the cusps may be prevented from approximating, and the regurgitation that ensues causes enlargement of the atrium, dilatation of the annulus, and further regurgitation, initiating the vicious circle described so well by Burchell and Edwards (1953) . The annulus at the base of the aortic cusp is strong and firmly anchored to the aortic valve ring (Fig. 4 ) and so dilatation of the atrium enlarges the weak lateral annulus at the base of the mural cusp, which becomes correspondingly stretched and displaced downwards. Stretching may be so extreme as to split the cusp, and downward displacement causes the illusion of the aortic cusp prolapsing into the atrium. This downward displacement has been well described by Grant (1953) . Building up the mural cusp with plastic sponge may make the valve competent, but we feel that such a repair is less efficient than one that shortens and elevates the cusp.
The following observations were made at operation in 38 cases. Adhesion between major cusps was present in five cases, but in only one was the long diameter of the orifice reduced to less than 2.5 cm. Gross dilatation of the annulus without apparent disease of the cusps, chordae or papillary muscles was present in eight patients. One of these was a man, 6 ft. in height and 14 stones in weight, who had heart failure four years before surgical treatment. At operation the clenched fist could be passed through the mitral valve. Repair appears to have been successful, for he has returned to work and presents little evidence of regurgitation (Fig. 5) (Wood, 1954) .
The apical thrust of the enlarged left ventricle is palpable in cases of incompetence free from congestive heart failure. It is not infrequently palpable in severe obstruction.
The diastolic murmur of severe mitral obstruction begins close to the opening snap and varies little in intensity as rumbles throughout diastole (Fig. 7 ). In contrast with this, the diastolic murmur of incompetence begins appreciably later to opening snap (0) and changes little in intensity during diastole until onset of atril pressure pulse "x" descent, presystolic murmur (PSM). " V " wave, or "y" descent. The reliable sign of a mitral orifice large than the opening snap at a point which corre-enough for speedy left ventricular filling is the sponds with the left atrial annular ascent point presence of a stasis wave (Fig. 9 ) (Nixon and and third heart sound, at the end of the rapid Wooler, 1961). part of "y" descent. This murmur begins loudly, Ear-piece indicator-dilution curves may be sometimes with a third heart sound, and rapidly readily obtained at transeptal left heart catheterdecreases in intensity as left atrial and ventricular ization by injecting blue dye into the left atrium. pressures equalize in diastasis (Figs. 6 and 8) When the left atrium is greatly enlarged the curve (Nixon, 1961a) .
is severely distorted whatever the nature of the Third heart sounds occur in severe incom-mitral valvular lesion. When the area of the left petence and are most obvious towards the end of atrial shadow measures less than 100 cm.2 on a expiration (Fig. 8) . They do not occur in severe six-foot penetrated postero-anterior chest radioobstruction unless left ventricular distension is graph, the dilution curve has diagnostic value. In present from hypertensive, ischaemic, or aortic obstruction the dip between primary and recircuvalvular disease (Nixon, 1961b An intravenous drip is set up in the left arm, the left radial artery is cannulated, and catheters are passed to the superior and inferior venae cavae from the right arm and the long saphenous veins.
Before perfusion commences, tubocurarine and pethidine are added to the blood in the heart-lung machine. During perfusion the lungs are inflated to a constant pressure of 10 mm. Hg with helium 80% and oxygen 20%. After perfusion ventilation with oxygen is recommenced; nitrous oxide is added as needed to maintain anaesthesia; atropine 0.6 mg. followed by prostigmin 2.5 mg. are given to remove any residual curarization. to fill with blood from the aorta. For blood to fill the atrium it is necessary to pass a piece of corrugated rubber and a left heart vent catheter through the now competent mitral valve. The auricular incision is closed around these tubes while the patient is being rewarmed.
At 33-35°C. the heart is defibrillated. In two cases with dense pericardial adhesions it was necessary to place one electrode in the left atrial cavity. Since abandoning potassium arrest defibrillation has been accomplished easily and followed by good ventricular contractions. After defibrillation the corrugated rubber drain is removed, and the left heart vent catheter is withdrawn from ventricle to atrium where it remains until the end of perfusion. There is no difficulty in weaning these patients off the pump, 
POST-OPERATIVE MANAGEMENT
The patient is nursed in an oxygen tent for 12 hours post-operatively. To avoid the risk of pulmonary oedema, it is desirable to raise the patient to an angle of 450 within a few hours of the operation. This may be done without causing hypotension if the blood volume has been well corrected (Fig. 14) . To correct blood volume, sufficient blood is transfused to keep the hands pink and warm and to prevent " guttering " of the veins of the feet. To guard against excessive transfusion, the central venous pressure is measured from time to time with a saline manometer. We ceased to weigh patients and estimate blood loss during perfusion about two years ago, because we considered the results misleading.
During the first 48 hours the heart has usually behaved well and the complications we have experienced have been of a respiratory nature, sometimes causing carbon dioxide narcosis. Ten patients had tracheotomies performed and six of these required controlled respiration.
Other patients have developed hypotension and oliguria on about the third post-operative day. In three patients the oliguria progressed to anuria, and treatment on the artificial kidney was required. 
